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Specification 



[0087] 



An electrolyte of the present invention is produced by adding a 
polymer having a hydroxyl and/or carboxyl group and a compound having at 
least two or more isocyanate groups to a solution containing the foregoing 
electrolyte and a solvent and then reacting and cross-linking them each 
other. The polymer having a hydroxyl and/or carboxyl group is preferably 
a polymer represented by formula (I) below or an etherized or esterized 
cellulose. 
[0088] 

[Chemical Formula 22] 



wherein R 1 is a hydrogen atom or an alkyl group having 1 to 4 carbon 
atoms. R 1 is preferably hydrogen or methyl. L 1 is a divalent bonding 
group. The preferred L 1 are -COO-, -OCO-, -CONR 2 -, -NR 3 CO-, phenylen 
groups, alkylene groups (1 to 4 carbon atoms), and -0-. These groups 
may be used in combination. R 2 and R 3 are each hydrogen or an alkyl 
group which may have a substituent group containing 1 to 4 carbon atoms. 
R 2 and R 3 are each preferably hydrogen or methyl, or may be a group 
represented by X 1 . n is an integer of 0 or 1 . X 1 represents a monovalent 
organic group having a hydroxyl and/or carboxyl group. A repeating unit 
containing X 1 is particularly preferably selected from the group consisting of 
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[0088] 



hydroxyethylacrlyrate, hydroxyethylmethacrylate, methacrylic acid, acrylic 
acid and vinyl alcohol. A in formula (1) represents a repeating unit derived 
from a compound having an ethylenic unsaturated group. Examples of the 
monomer represented by A preferably used in the present invention include 
eaters or amides derived from acrylic acid, or a-alkyl acrylic acid for 
example methacrylic acid such as N-isopropyl(metha)acrylamide, 
N-tert-butyl(metha)acrylamide, (metha)acrylamide, 
2-(metha)acrylamide-2-methylpropane sulfonic acid, (metha) acrylamide 
propyl methylammonium chloride, N-(metha)acryloylpeperidine, 
methyl(metha)acrylate, ethyl(metha) acrylate, n-propyl (metha)acrylate, 
n-butyl (metha)acrylate, 2-methoxyethyl(metha) acrylate, 
cyclohexyl(metha)acrylate, and 2-(2-methoxyethoxy) ethyl (metha) acrylate; 
vinyl esters such as vinyl acetate; esters derived from maleic acid or 
fumaric acid such as dimethyl maleate, dibutyl maleate and diethyl 
fumarate; maleic acid; fumaric acid; sodium salts of p-styrensulfonate; 
acrylonitrile; methacylronitrile; diens such as butadiene, cyclopentadiene, 
and isoprene; aromatic vinyl compounds such as styrene, p-chlorostyrene, 
and sodium styrene sulfonate; N-vinylforum aldehyde; 
N-vinyl-N-methyl-formamide; vinyl sulfonic acid; sodium vinyl sulfonate; 
vinylidene fluoride; vinylidene chloride; vinylalkylethers such as 
methylvinylether; ethylene; propylene; 1-butene; isobutene; and N-phenyl 
maleimide. k and m are each a component weight ratio of each repeating 
unit, k is not less than 0.5 weight % and not more than 80 weight %, while 
m is not less than 20 weight % and not more than 99.5 weight %. k is 
preferably not less than 1 weight % and not more than 50 weight %, while m 
is preferably not less than 50 weight % and not more than 99 weight %. 
[0090] 
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A polymer represented by formula (I) can be synthesized using a 
radical polymerization method, which is a conventional synthesis method of 
polymer as described in "Method of Experiments for Polymer Synthesis" by 
Takayuki Otsu and Masashi Kinoshita and "Lecture of Polymerization 
Reaction 1 , Radical Polymerization (I)" by Takayuki Otsu. A polymer 
represented by formula (I) can be synthesized by thermo-, photo-, electron 
beam-, or electrochemical-radical polymerization, particularly preferably 
thermo-radical polymerization. Examples of a polymerization initiator used 
when synthesizing the polymer by thermo-radical polymerization includes 
azo-type initiators such as 2-2 , -azobis isobutyronitrile, 2,2'-azobis 
(2,4-dimethyl valeronitrile), and dimethyl 2,2'-azobis (2-methyl 
propionate)(dimethyl2,2'-azobisisobutylate), and peroxide type initiators 
such as benzyl peroxide. The initiator is preferably added in an amount of 
not less than 0.01 weight % and not more than 20 weight %, more 
preferably not less than 0.1 weight % and not more than 10 weight %, by 
the total monomer amount. 
[0091] 

Examples of the etherized or esterized cellulose preferably used in 
the present invention includes acetyl cellulose, acetyl butyl cellulose, 
methyl cellulose, ethyl cellulose, hydroxyethyl cellulose, hydroxypropyl 
cellulose, carboxy methyl cellulose, and benzyl cellulose. The number of 
each substituent such as acetyl group introduced by the etherisation or 
esterification is preferably not less than 0.1 and not more than 2.8, more 
preferably not less than 0.1 and not more than 2.5, per glucose ring. 
[0092] 

A polymer having hydroxy and/or carboxyl group used in the present 
invention has a polymerization degree before gelatinization of preferably 
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not less than 10 and not more than 1,000,000, more preferably not less 

than 30 and not more than 800,000, and particularly preferably not less 

than 30 and not more than 6000,000. 

[0093] 

[0094] 

Examples of the polymer having a hydroxy and/or carboxyl group 
preferably used in the present invention are given blow but not limited 
thereto, x and y each represent a weight composition ratio. 
[0094] 

[Chemical Formula 23] 
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[Chemical Formula 24] 
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[Chemical Formula 25] 



6 



P-13 



P-14 



I 



<j!H 3 



CONH-C 4 H, w COO-i 




x/y =70/30 



OH 



0 

R = — H , -CCH 3 



(-H : -CCH 3 =0.9 : 2.1 (t^Jt)) 



P-15 



CH 2 OR 

-jsr 

OR 



(-H : -CjHs = 1.0 : 2.0 <^E;Uit)) 



P-16 



P-17 



CH^OR 
OR 




0-- 



R = — H , -CHa 



(-H : -CHa-^O = 

^ 15:1.5 (tMt)) 



0 O 
R= -H . -CCH 3 . -C-CsH7 (n) 

r « » 

(-H l-CCHai-C-CsH^, = 

1.0:1.0: 1.0 (^;PJ±)) 



[0098] 

The weight percentage of the above-descried polymer in the gel 
electrolyte when it is a polymer of formula (I) is preferably not less than 0.5 
weight% and not greater than 80 weight% and more preferably not less than 
1.5 weight% and not greater than 50 weight % based on all the components 
of the electrolyte prior to gelatinization. When the polymer is an etherized 
or esterized cellulose, the weight percentage thereof in the gel electrolyte is 
preferably not less than 0.02 weight% and not greater than 10 weight% and 
more preferably not less than 0.05 weight and not greater than 7 weight%. 
When the weight percentage of the polymer is less than the lower limits, the 
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gel strength is reduced and thus leakage is likely to occur. When the 
weight percentage of the polymer is greater than the upper limits, the 
resistance by liquid (electric resistance) is increased. 
[0099] 

A compound having two or more isocyanate groups used in the 
present invention is now described. In the present invention, a compound 
having at least two or more isocyanate groups is used as a crosslinker. 
Examples of preferred isocyanate compounds which may be used in the 
present invention include toluene diisocyanate (TDI); dimmers of 
2,4-toluene diisocyanate; naphthylene-1 ,5-diisocyanate (NDI); 0-toluene 
diisocyanate, diphenylmethane diisocyanate (MDI); triphenyl methane 
triisocyanate; tris-(p-isocyantephenyl)thiophosphite; polymethylene 
polyphenyl isocyanate such as MILLIONATE MR manufactured by NIPPON 
POLYURETHANE INDUSTRY CO., LTD.; polyfunctional aromatic 
isocyanates such as Sumidule L and Desmodule IL; aromatic 
polyisocyanates such as Desmodule VL; polyfunctional aromatic aliphatic 
isocyanates; polyfunctional aromatic isocyanates; hexamethylene 
diisocyanate (HMDI); trimethylhexamethylene diisocyanate; isophorone 
diisocyanate; blocked polyfunctional aliphatic isocyanates; fatty 
acid-modified polyfunctional aliphatic isocyanates; blocked polyisocyanates; 
mixtures of various isocyanates; blocked isocyanate prepolymers containing 
an ether or urethane group; polymeric polyisocyanates; polyisocyanate 
prepolymers; and xylene diisocyanate (XDI). Among these compounds, 
preferred are toluene diisocyanate (TDI), 0-toluene diisocyanate, 
hexamethylene diisocyanate (HMDI), diphenylmethane diisocyanate (MDI), 
polymethylene polyphenyl isocyanate such as MILLIONATE MR 
manufactured by NIPPON POLYURETHANE INDUSTRY CO., LTD., and 
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isophorone diisocyanate. 
[0100] 

Preferred examples of the compounds having two or more isocyanate 
groups used in the present invention include those represented by the 
following formulas, but the present invention is not limited. 
[0101] 

[Chemical Formula 26] 
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[0102] 

The amount of the compound having two or more isocyanate groups 
to be added is preferably not less than 0.1 weight% and not greater than 80 
weight%, more preferably not less than 0.3 weight% and not greater than 
50 weight% and particularly preferably not less than 0.3 weight% and not 
greater than 40 weight%, based on the above-described polymer having a 
hydroxy group and/or a carboxyl group. 
[0103] 

In the present invention, a method described in "Crosslinker 
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Handbook" edited by Shinzo Yamashita and Tosuke Kaneko may be 
employed for gelatinization. Typically, the gel electrolyte of the present 
invention may be obtained by admixing a compound containing the polymer 
having a hydroxy group and/or a carboxyl group and a compound having at 
least two or more isocyanate groups to a solution containing the 
above-described electrolyte and solvent so as to prepare a uniform solution 
and then leaving the resulting solution at room temperature (15 to 30°C) for 
1 to 8 hours. In order to facilitate a crosslinking reaction, the gel 
electrolyte of the present invention may be blended with a catalyst such as 
dibutyl lauryl tin or heated. The preferred amount of the catalyst is not 
less than 0.001 weight% and not greater than 10 weight% based on the 
weight of a compound having two or more isocyanate groups. The heating 
temperature is preferably from 30 to 150X. 
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ise) T'ttx** h^-S/a ^Sc^Mf hjfe&W* L 
<, (WAtfO. lPoiseOT) T-tt*5>f K 

[0 0 3 2] fcfc. x^7.h;i/-i/" 3 >aj{Cj:S{g!ft!}^ 

m<Dm<Dm£X'*mmtf&z>mme>m$>nimfiQ. 

10 [0033]* fc^^^^OMSg^-^ hfflM 

[oo3 4] ztotsKmrnamm. mm 

BKOW^^SJHRtntf <fc v \ 

[0035] 3^ 4^i«s»e^Mtt#Miii^-r-5 
tmmfittzmsimmz&M zmta ut =ba < , 

So 

[0 0 3 6] 

Mmitctt o . i~ioo midT'$>So yumxtmmt 

2~2 5/iiDT^3i:^J:y« : *tV> 0 
©$J*»li2^feyfl!^iaitt0. 5-4 OOg. 
fCtt5~l 0 0g*W*bV> o 

[0037] mmm-\mmmmzmtiht=& 
\zm-m±-&wfm\zay*>;vttz>tz.#>, 
mj£<D^*%m£(offimz^i<-&zt~Mzjia 
40 mmtzzttwtL^o mb^immmi<D® 

H«4 0'CRh7 0 OTUmx&V. L<ttl 

o 0Tctai6 o oicj£rre&s„ *fe*t^asi«i 1 
ffimvmETxvytimtm^z i y «hbt-$>s„ 

[0 0 3 8] »aa^ 

50 mzstzv. mimmmmzm. 
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War* yim&*m^m&* v**zm&9vk 
[oo3 9] ^mm-\*&<<»&mmMtz>z.t 

it, wmmzft lx i o isRhT?** ztiwtL 

isictt^icfljisttfcv^ mi o o ommx&z, 
[0040] *m\zmt&m&$mm&mt & io 

Ltz^\tmmm<DmKtttz>m%&m£ 

& (interlocking group) fc^l/TI^SZltftW* L 
K #*LH*g63S£LTtt. COOHm S03hm i/7 J 
& -P(0)(0H)2S. -0P(0)(0H) 2 & ifcfct 



- hftS^tf e>*lS. £0>tfn?tiCOOB£. -P(0)(QH)2 

-op(o)(OH)23S;WJcjgF*b^. 

[0 04 1] *f6^icffifflts^*^«ii*^©« 

I) T^StlSfe^^W* 
* (II) (Yi) p RuB a BbB c 
5£#, pttO~2T?&y, #£L<tt2T*&6 0 Rutt 
;i^-^7A&^1- 0 YitiCl, SCN, H 2 0, Br, 
I, CN. NCO, fcitfSeCN^^g^tiSIJft 
^T*&6„ B a , Bb. B c tt^tl-ftl3t5ilCJ^T©B-l 
~B-83^e,aR34x6^«Biifi-?T»*6. 
[004 2] 

Kb 3] 



B-1 



B-3 



B-2 



COOH COOH 




POgH 




COON + (C 4 H 9 -n) 4 COON + (C 4 H 9 -n) 4 





B-4 



-"a . J^a fia 



WO 

N N N 



[004 3] 



* * Hfc4] 




[0 0 4 4] R a tt*3BS*, )\n>fym-* 



50 SSglS^HR CSlTCftfcv^) i~l 2<gT*ffi&tjb< 
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\tmm<D7fr*)\& c»7~i2fireH»*»ixtt 

mwmz'&^zibm mm. m%&) t^ot 
[0045] *mmzm^nz>)\H L -v&mk'mtL 

LZ\$, Milt JKBHffF4927721^ H4684537-f, 
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*5084365#, 115350644^, 1^5463057^ |^5525440-Jf 33 
[0 0 4 6] &TtC#^C&fflt-S&Mm^©# 

[0 04 7] 
[ft 5] 



No. Yi P B> Bb Be R^ 



B.1 


SON 


% 


B-l 


B-l 






R-2 


CN 


2 


B-l 


B-l 






R-3 


a 


2 


B-l 


B-l 






R-4 


Br 


2 


B-l 


B-l 






R-5 


I 


2 


B-l 


B-l 






R-6 


SCN 


2 


B-l 


B-2 






R-7 


SCN 


1 


B-l 


B-3 






R8 


a 


1 


B-l 


B-4 




H 


R-9 


i 


2 


B-l 


B-6 




H 


R-10 


SCN 


2 


B-l 


B-8 




H 


R-ll 


CN 


2 


B-l 


B-7 




H 


R-12 


CI 


1 


B-l 


B-8 




H 


R-13 




0 


B-l 


B-l 


B-l 
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[0050] 4^fc4agt*&attf#» **ym? * [0051] 

TfE£ (III) S fetish (IV) 40 [ft 8] 
SKIH) 

( R »t7T x "-f c=c "t C==X '^R« )„ 13 

[0 0 5 2] 5W», Rbfc<fctfRfli&***JR?, ^UT^^^tbTtAV^ XnJ3J:tfXi2»i**Sl 

ttztemmmmb, R c ~R e *. «Wt "rMVkm. nnfcitfn 

&#*7KiitM^£fcttg$S£:3l1\ Rb~RfHEWC 50 O~20$g?StS:*U ni2(il~6©ig8t£^ 
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*. a; am ?&2ft&<t&m&&£fc<Dnffi\zfc 

[0 0 5 3] ±mizmz>7fr*)l& TU-;i/S, % 

<fcv\, ifcRb~Rffc«koTJK«S*i6»t4, 
[00 54] 

Mb 9] 

S(IV) 

Za «, 

R B (Xij),, m 
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* [0 0 5 5] 5£tfi, Z a tt3^R8S»&J&fcr6Kj& 
-;i/ST*&6 0 QttsS (IV) T?*3*l6ft£4fotfol?-> 

[0 0 5 6] ±|B0Z a TfJB«3*iSff^8ggaB4B 
8i»«:Wl/Ovc%>,fc<, fit'ftoT%l^iT*fco 

[0 0 5 7] s£ (IV) T'^Stl-Sfeltli, (IV 
-a) ~ (IV-d) T»«atl6fi*T?fe*ii:3WgP* 

[00 5 8] 
[ftl 0] 



(IV-a) 




(IV-c) 




(IV-d) 

Y 42 




[0 0 5 9] 5$ (IV-a) ~ (IV-d) R n ~ 50 R 15 , R2i~R2* R31~R3& £J:tfR4l~R43te* 
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\i®mmzmL. Y ih y J2> y 2 i, y 22 , y 3 i~y 

X -r;Wl/, -CRi6Ri7"> *fctt-NRi8-5:* 

^ Ri6~Ri8«*^*vS^»c*iMii^ 7;u*;u 
7'J-;i4& £fetigB&itl£&$'r. Y23ttO-, 

S", Se", Te-, *fctt-NRl8~&*1'. Vn, V 
12* V 2 1> V 22 , V3ifc«fcOfV4i{«n^*«ltfiHiBft 
£&£U ni 5> n 3 ij3J;t>*n4i^tl^toitCl~ 

[0 0 6 0] ±E£J3tfS7;i/*;u3i. 7U-;b& « 
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<fcK 

[006 1] Oh©J:3fcjKy *^>^©J|ft0!lttM. 
OkawaraJ.Kitao.T.Hirasima, M.Matuoka^Organic Col 
orants (Elsevier) ^tCi¥L<l3^$*Vt^£„ 

[0062] arics on) tt=.\t (iv) -e^stis 

[0063] 
[ftl 1] 




[0 0 64] 



[ftl 2] 




[00 6 5] 



30 [fbl 3] 
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24 




Hbl4] 




[00 6 7] 
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27 



28 




[0068] 



30 [ft 16] 



29 
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30 




[0069] 



Htl7] 




[00 7 0] 



Hfcl 8] 




[0071] 



30 [fcl9] 



35 
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to o 7 2] 5£ on) fcitfss (iv) -emztizitG mfibxwM2it2>i3&m^&z£tfT*%£>. wm® 

mt. 17 -xA- A-V-(F.M.Hanner)^ t^UV » X^y^ a-5& X7~t^7S 

U Wx-Y K • n^/N'OXdleterocyclic Compounds- 30 K*yA&> X?;*. h;i/-S*a>£k #"r 

Cyanine Dyes and Related Compounds)] , i>'a> • >7 ^tf>fe X^lz-^feU, Wi^S^LT 

-< y- • yy K • -y-^xuohn wiiey & sons)t±-^a ». £ys> htjmv k v^vy. v->fm§ifi 

-3-^ D>FX 19 64^ f--lA-^ fc*. 

-V-(D.M.Stunner)^ T'Vf-UlM 9 V V>7 • 3>A* [0 0 7 4] MS^^^^-fMW^^i:^ 

•7>X-*^>^;i/ • h^*/?X • -f > • AxOlM? IC, ffift&tt 0. 0 1~5 0 OPoise) T'ttx 

VvV ' >TK7.W- (Heterocyclic Compounds-Specia V T.Yh-Vn #g$IPM {gSte^gt (M 

1 topics in heterocyclic chemistry)] , ^1 8^, X.WJ0. lPoiseJ£TF) K*yA°-^fcb< 

%\ 4 us. H4 8 2^5 1 5^ • ^ u- • itv-i^-A-m^b^t^ymmbx^x. 

yy K • -y->X(John Wiley & Sons)*±-Xa-3- ftHlC-f 53 t^fgT'&S. 

n>Kx I 9 7 7^m rny*->rs*r-y- 40 [o o 7 5] r©±e>{cfelt^^0^& ^ftt, 

• #7 • * • =J > A'>7 >X(Rodd' s Chemis try of mfi&g&CDA? IZftfc LT, «i[fd-# 

Carbon Compounds)] 2nd.Ed.vol.IV,partB, 1 9 7 7 ^&8flfrr*Ui«fcV\. mti&<D&g&8K.m? Zlffii 

fll. mi 5* jg3 6 9^P>4 2 2 x;Hz^7 • V li. *g^t«:#a.fcl§&, &6^<^£#<fcK 

>f X>3. • A^J ? * • ijytf- f (Elsevier [0 0 7 6] *^0^©#&tt^?tttg©^C* 

Science Publishing Company Inc.)*±iU -a-3- 5£#>, ^^t^fCgt^fC.fcoTl^i'tSr 

l5llI#fF^l > 077,611^tnciaS©^{cao%> *LK ffiS35e#«S:ftV\ 7MY-VVJtf$Qffim 

x&mzz.tm>%&. m, y^-jimm^mmmxmw^ 
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[0077] emcmsmt, £&x\ 3&mi#%it. 
y o.. o i ~ i o o ^ y ^JitiWt u \, * fc, ■fejg© 

TO. 0 l~l^y*;t/jbW*LK 
[0 0 7 8] zo^a^mtt^^mz^-ox. ¥ 

[0079] ttz. z&mtrtmwm tarn 

[0080] $tc. &ft&&m®v&£*im?zm 
t\ ^Mi:V8mLr=.mz7s.ymm^x^im&^ 

<D$m*timLX*>&\ #*U*7 ^ymtLXltif 

•Jyx 4 -tert-y^;i/tru s;>, rf<u^-;i/tfu^ 
[0 0 8 1] *»c«!^IMIt^aafcov^T#b<«W 

mm) zGwmmizmLtzmmxv'?--? b u y 
taw* u\ *^©«^gfi 1 2t3^mm» 

OWmtLX&Li I, NaL KI, Cs 
I, Ca 1 2 feif©£||3'>fWfc. S-5VH±xh57;i/ 

K, -< % *Vy mzmry^-yMt 

(JWWfefcl/tttLi Br, NaBr> KB r\ CsB 
r, C a B r 2 ftifCD^MUfb*. Wi-r h57;i/ 

fc£4&7>*x-}Aft£#|©jy|lj&fc£) ©f$j&\ 7 
yS/x*A>f JKUSMt^-hU^ 

iffeffivvBifctf-cg*. ^©^T'^^i: L i IWJ 
i>-?A3-*V K, -f 5 *VJ 9A3-#W R&£4 
^7> ; E-'i7MI:^©37^i&$:ia^fc-B:fcmft?K 

SISSliEP-718288^ W095/18456#, J. Electr 
ochem. Soc., Vol. 143,No. 10,3099(1996), Inorg. Che 
m. 1996,35,1168-1178{C|2«$tlfc^?ST^i6^ffi©i& 
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[0082] 

Wb2 0] 



E- 1 




CH 3 



C 4 H 9 



E-2 




E-3 



E-4 



E-5 



C 6 H 13 (n) 



CH 3 -N. ^N^ 



CH 3 - N YN^ CeHi3(n) 
CH3 



E-6 
E- 7 



(n-CHgUN+r 



Ul 



50 



[0083] m 1 *;i//y v y 

W± 1 5 u v bMXFXto y , s ^tc*?* l < 
»0.2^;i//U >y S;i/Oh l v h;i/JWTT-& 

tf*®8sfiaBKH:o. 0 i^;i//y>y wwiUio. 5^ 

[oo8 4] xmonMmzwatzm&t, 

Wf-V U 7Hggfcl«I±Lfc y UT, «xfc>f 
«ttSr59a^t*ft^l4re»*ri:«S[*Lv\ 3©J; 

- 2 -it^J U i/V >^ 2f<DttmHfb^4feL 

x yif^x- ^^^^'©x-T-Mfc,^ xf-i/> 

^7;i/^;i/x-x;k jKU x^ y n-;i/i/7;i/^ 



39 

;i/x-f ;k ;KU ~?U tTl/>^U zi~)iV7)l^-)lx.~ 

x^i/>yyn-;i/^y7;i/*;kx-- tM ■/□tfl/> 
£*U 7;b^;i/x-^;k ;tf>J x^ u n 




) #HI2 00 0-228234 

40 

*«7;i/3-;i^v 7-feh-h"J;k y;k#n^xM 

;k ^ hdp^7-fehxhU;k ^D^xhU;k ^> 
yx h v m=- h U Mto&h* S^* * * 

[008 5] 
[ft2 1] 




S-4 

CHjCN 



S-7 CHsOCHjCHjOCHs 



[0 0 8 6] £tz. *miJ. Am. Cerara. Soc. ,80 (12) 
3157-3171 (1997) KfBIS$ tlT V n£ i o fttert-T^l/tf 
US?>*f>, 2-tfnUx 2, 6-;k^i/->^©^Stt 

)l/VvbMJ i TX'&Z>. 30 
[0 0 8 7] *%ffl<DW&m*. Mft(DW8%.&&tf® 

s£ (I) T^3ft3/KUv-££tti?;i,n-*tf)x-T- 
[008 8] 

Nfc2 2] 40 



(L') n — x 1 / k 

[00 89] 3 {±ZK^^* ttij^M-m 1 
ff*b^Lltt-000-3S. -0C0-S, -C0NR2-S, — N 

rsco-s. 7x-kvs, 7ji*is>& wmmmi 50 



~4) , -o-ST'&s„ rtie>©;ffi^t)-&-e 

IM 1 & 4 fit T*tf)gg|» *M LX ^x t><k v ^7;^ 
x^;k7* U U- k t Kn*£/x^;k* # ? U U- 

k ***y;Hfc r?'j«i ^x;k7;i/n-;^p> 
3aWSti«ii:jWtlc#*u^ Attx*i/>tt>fl8fn 

SitLTWu 7^u;L#*fc{ia-7;i/^;b7^u;bip 

SfclXttTS Kg («*.«. N-iso-^DfcVb (* 
*) 7*U/b73K, N-tert-^;b (*#) 7?U 
;i/7$K (**) 7^U;i/75R 2- (j*#) 7* 

u;i/7^ K- 2 -^^;k^n/t>^;k*>^, (*#) 

<< R N— (*#) 7^UP-f;i/-N, N-XWl/7 
*X n- (*#) 7*Ua-oi/-N, N-i/x^;k7 
*x n— (*#) 7?yn-f;kt;b5ftyx n- (* 

^) 7^Ua-f;i/-2, 6-S?>t^^EA**U>, N- 

U^) 7^ya-f;i/tr^y^x u^) 7? 
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7*»Jl/-R n-^;i/ U#) 7*Ul/- 
K 2-^h^ri/x^;i/ (*#) T^UU-K */9u 
(*#) 7*'Jl/-R 2- (2-*h3f>>x 
x^;b 7*'J1/-R&£) , K-;bx 

;i/i?^e>0^l$*i«.xxx;Mi (vw>i?$;^;k 

ft. 7^Unxhij;K ^WJaxMJjk ^'x>3i 

~)lfc)ll±7$. R N-^x;i/-N-*^;kfc;kk75 

hfxijx>7;i/^-5-< R t*xux>^n^-f R 
;i/7;b^;i/x-x;i^i (#l;ttf>^;i/^x;i,x--r 

)h) , xf-l/>, ^atfl/X 1-7-rX WV7x 

^'JilL^^SftfMtbSr^b. k&0.5S*%Ri; 
80fi*%J^T, mt*20SM%a±99.5S*%^TT'fe 
3, 3 b<B ktilS*%Ri:50fi*%j^ 

T> mtt50fi*%J^99M*%OTT*&S. 
[0 0 9 0] 5$ (I) T^StlS/KUT-tt, 

WW7 : mm^mm i ? ^;i/fi£ d ) uvm 

lC£Sv^;i/S££mv^r£;&W£bK 5$ (I) 
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& 2, 2' -7v*^-f y^anhu;K 2. 2' 

-7!/^A (2, A-V^M^VU-h'))V) , S?* 
^;i/2, 2' -7VM£* (2-*f-;i/7"Ot^-*-h) 
(i/^^;i/2, 2' -7V r tT^>fV^l/-h) 

v-mmzML 0.01 SS%Ri: 2 0fiM%aTT'$> 
IK S6lcffib<B0. lS»%RJil 0S*%«T 
10 T**>-5o 

[0091] *«W»c«F*o<tt«S*i<5'fe;i/n-^© 
i-fM»t)l< ttx^fMfilt LTli7i25 L ;i/-fe 
;i/n-x, 7-fe^;«/^u;b-fe;i/D-X *^;i/-t;i/a 
xf-;nr;i/D-^ tKa^i/if^n- 
• t Fa ^;i/-fe;i/n-x *;nK*S/**;i/ 

f-^«*^#«JBScWI»A»tty-n/3-^a^»A 0.1 

mk±2.m&rfT'&z>zL£tm£v<, o.imxtz.5 

20 [0 0 9 2] 2l^Wl?fi6«-r**«Sfc«fctf/*fctt* 

smoj&Lfca ,ooo,oooj«TT'fe y> s e>»c$j£ u < H3o 

R£800,000JSOFT*& V, #{C#£ b < 1*3001:600,000 
[0093] 

[0094] ^T^c*|§«(Z)>!f;l/«j»M^cfcv^T^3 : ^ b 

30 [0 0 9 5] 
Wt2 3] 



(23) 
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44 
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p- i 



ch, 

-W+r 



COO-C^,,, 



CH, 



COO "T-oh 



x/y =90/10 



P-2 -fCH.CH^ {®«Hr x/y =70/30 

CON^JD OH 



P-3 -fCHaCH^j- 




x/y =95/5 



P - 4 —fCH 2 Of}' 



P-5 



I .C 2 H 5 | 
CON COOH 



CON 



r 

-«fr 

» > COOH 



x/y =60/40 



x/y =80/20 



CH 3 



P-6 -fCH^ 



COOCHg 



CN 3 
COO-i 

I — 



COOH 



x/y =75/25 
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Mb24] 



(24) 
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46 



P - 7 -^CH^H-^CHjC*)- 

OH OCCH, x/y =50/50 



P-8 



P-9 



OCCH, 



CH, CH, 

-iovfr fc^V x/y=90/10 

coo-, COO-. 

L 0-i L OH 
L OCH 3 



9*3 CH 3 



--fCH^^ fcH^ fCH.CH^ 



COOCjHs COO-i COOH 



P-10 -fCH.CH ), ( C^CH-fr- 

I /-T I 



CON O 



coo-l 



OH 



P-H -fCH^ ^ (CHjCH^- 

°°0 ^Th 



x/y/ z =70/20/10 



x/y =995/0.5 



x/y =50/50 



P - 12 -{ CH^^ (CH 2 CH^- x/y -30/70 



fCH 2 CI 

con con: 



.OH 



y 

CH, "> 

^OH 
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Hfc2 5] 
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P-13 




x/y =70/30 



P-14 




P-15 



P-16 



P-17 



CHjOR 
OR 

OR 



R = -H , -CCH 3 



(-H:-CCH3-0S:2.1 taMD) 



R=-H. -CjHs 

(-H : -CjH 5 = 1.0 : 20 (WHO) 



R= — H . — CHj- 



(-H : -CHj-O = 

15:1.5 (*Att)> 



0 O 

1 I 

R= -H . -CCH, . -C-CjHjfn) 

O O 
(-H:-CCHi:-8-C 3 H 7w = 

1.0:1.0: 1.0 (tVWt)) 



[0 0 9 8] ±j*©jKU v-«W;u«SlWJcdS«)Sfi* 
* (I) ©/KUv-0#&^ ^MLfulcfctt 

S««?^^^g^(C*fLT> 0.5fiS%Rh80SM 

5 0S*%^TT'fesz:i:*W*Lv^ sfcfc, jKUv- 

o. 0 2M%jgU:i 0S4%OTT*&S^£ 
2>W£L<, 3">>{C0. 0 5MA%Rh7fi4%j«TT* 

mm (mmm) im*?ztz&. mL<% 

[0099] &£>f V i/T-^- h«&2«KU:#rr * 

fb^ncovMrm^-rSo #$t£w>&< £*>>f ys/ 

7*— h3S*2mJ:^*Sfb^&$l3Milfc 

ttfcl/Ctt. VMWMVS/r-)— h(TDl), 2, 
4 - b>SMy^7f— h©-i#> *-y*i/> 
-l ,5-^V y yy-j-— h (ndi), o-h;w uysMys/7 
•T- K V7x.-j\/*#yV4y*/7i— h(MDl), h 
u y # > h y>f y i/7^- k h u x-(p->r y 



-;HLfc Z<D£mtlS%mM y 5/7*- k f^t^i 
30 -^/VUfcif®5S««JKU>fyS/7^— K 

flli» y s/7+- k #wt^»f y 2/7-*-- k 
'v**** i/>s;-f i/i/ri— b (HDi), h u **;w\ 
i/>sm v^y±~ k -f y*o>s?>f ys/7 
*- k zruyv\tmmmm'<vis7i--v. m 
wmrnms&m v wr- k yn *g#y >f 

\s*ym&mtz>-fuv>jmAv*/y-i-~ hTVtf'J 

K&T-jK'J -f y 5/7*- k jK'J w y 5/7*- h 
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0.6 
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3 
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1.0 
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0.3 
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4 
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0.4 
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5 
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0.6 
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0.5 
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0.5 


S-8 


11 


R-5 


P-ll 


23.0 


H-4 


10.0 


E-7 


0.6 


S-4 


12 


R-1 


P-8 


44.0 


H-2 


20.0 


E-l 


0.7 


S-4 


13 


(10) 


P-14 


to 


H-l 


15.0 


E-5 


0.5 


S-2 


14 


R-6 


P-8 


22.0 


H-4 


16.0 


E-5 


0.5 


8-6 


15 


R-9 


P-12 


30.0 


H-l 


20.0 


E-7 


0.5 


S-4 


16 


(21) 


P-14 


3.0 


H-4 


10.0 


E-3 


0.5 


S-4 


17 


(18) 


P-6 


24.0 


H-6 


10.0 


E-5 


0.1 


S-2 


18 


R-6 


P-7 


26.0 


H-2 


20.0 


E-5 


0.5 


S-4 


19 


(36) 


P8 


20.0 


H-l 


10.0 


E-7 


0.6 


S-6 


20 


(43) 


P-4 


26.0 


H-3 


15.0 


E-l 


0.5 


S-4 


21 


R-6 


P-14 


2.5 


H-4 


10.0 


E-6 


0.8 


S-l 


22 


(16) 


P-7 


20.0 


H-4 


20.0 


E-4 


0.5 


34 


23 


(4) 


P-18 


22.0 


H-l 


10.0 


E-7 


0.5 


S-5 


24 


(8) 


P-17 


0.8 


H-2 


10.0 


E-5 


0.5 


S-4 


26 


R-6 


P-14 


1.2 


H-4 


15.0 


E-6 


0.5 


S-2 


26 


R-1 


P-15 


US 


H-4 


20.0 


E-l 


0.6 


S-4 


27 


(34) 


P-8 


24.0 


H-l 


10.0 


R-5 


0.7 


8-7 


28 


R-1 


P-14 


2.0 


H-4 


20.0 


E-6 


0.5 


S-4 


29 


R-5 


P-8 


28.0 


H-4 


10.0 


E-5 


0.5 


S-6 


30 


R-1 


P-16 


14 


H-3 


16.0 


B-7 


0.6 


S-l 



[o 1 3 7] 3. m&tt&wtoDim 

W. (2anX2cfli) &3tlfcHC**S©a^!ttWf5^ 

tfite^toitfc mwm . mz, mx^xowmiz 
>j v- mm v isr-r- Mt£4Mc£JMHWt o . 

iDxfct©) T i 0 2 f«#(C*AU 40 

[0 13 8] xmMK.**). ®llzmMzt.15*), m 

w&xjx i (m*±\zmwm 2 tms znt=.*) 

©) . Ti0 2 «@3. *fM$gm&P>&& 

wmmms. b&m 6 1 itmzmmztx 
t~%mAvmmm&Mt. 50 



[0139] 4. mm&m<j>m%. 

m- (Or i e ltfcRAM1.5) StM*/*--?*? 
hyj)l$- (KenkoL-4 2) ZMtZtlZj:*) 

mt8 6mW/cm2-r'& o fe 0 

[0140] m<n9tmtvimbmmM5xt& 

(>!r-^l/-SMU2 3 8m \ZXm%.bfz 0 ZtllZ&V 

feymz-ft, vxm 2 \zm.Ltz„ 
[0141] ptotsffiti] immmMitmmA 
mmmmmxim u tzmmz *ifcTio 2 m^«(« 

two&btt mz. mt^xmmK 



(30) 

57 

[0 14 2] [#8032] ^gjj&^jbf^B 
Ke*©^afiWi: BKC&W *3 ti&Ti02«ffiStR(Wi 
A; 2cciX2cm)±(C, ^yv-£bT, ^v^Xf- 1/> 

>rva-)\,**>; vjvm*.x7-)i (B*m%itmm 

^V>"7-PE'3 50) 1 g£<fct>T-h5x^l/>yiJ 10 
n-;i/^7^ u I/- h 1 0 Omg mflgK&&j)P*-& 

m&mmtLx. i-^u^-z-^^- 

tt®} ^0^71 1 73) 2 0mg&£*Lfc»£» 
HWC 3«>ibU^i*5 0 0mg«:tS)»L104Maae»* 



^§20 00-2 2 8 234 
58 

ffi±Tizm<ztx\ 

&oizLxmtit~mtt3vm%m%T\^ 3oara 
®Lxmmmmvmmmt=.. 

[0 14 3] Dtggj[3] JttSffl3t«tLft#«6C 
luM©iyg#!Ii:|il^{C-feii^$tlfcTi02«S^(®i 
A; 2cbiX2od) ZZft£.mV*£2<!>8&%mjS : 7Z 

x, y{±S*ffl^b) &Sfc#3*ii\ Ti0 2 miitp{C 

[0 14 4] 
Ht2 7] 



CH 3 

-fCH 2 c-fc- 



COO-C4H9 (n) 



-fCHaCH+p 

-N x/y =90/10 



CI'* 
> 

N 



[0145] ^ti^itiygmaifcov^s ±iani£ [o 1 4 6] 



(31) ^20 00-2 2 8 234 

59 60 





Jac 


Voc 


FF 


n 






No. 


(mA/cm*) 


00 
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1 


9.8 


0.68 


0.62 


4.80 


8.8 


10 


2 


6.3 


0.63 


0.69 


2.72 


5.8 


8 


3 


11.3 


0.72 


0.60 


5.68 


10.3 


9 


4 


4.9 


0.63 


0.61 


2.19 


4.2 


14 


6 


9.2 


0.62 


0.56 


3.71 


8.3 


10 


6 


8.6 


0.62 


0.53 


3.29 


7.8 


9 


7 


7.8 


0.65 


0.61 


3.60 


6.6 


17 


8 


6.8 


0.S9 


0.53 
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4.8 


17 


9 
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0.72 


0.54 
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3.3 


15 


10 
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0.68 


0.66 
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13 
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0.68 


0.61 
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10 
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0.67 


0.63 
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13 


13 
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0.61 
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16 
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0.63 


048 


3.31 


6.6 


15 
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0.76 


0.62 
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13 


19 
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0.66 


0.59 
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20 
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0.67 
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19 
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0.66 


0.68 
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19 


22 
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0.69 


0.68 
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8 


23 
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0.71 
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0.63 
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8 


26 
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0.64 
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18 


26 
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0.70 
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14 


27 
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0.68 


0.64 
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16 


28 
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0.68 


0.63 
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6 


29 


7.2 


0.70 


0.66 


3.87 


6.7 


7 


30 


9.3 


0.66 


0.62 


4.43 


7.7 
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9.9 


0.60 












0.43 


2.97 


2.2 
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0.07 
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